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ABSTRACT

]lh o . i SN
?“ In 1976, the South Carolina Department of Health and Environmental L
Control and the United States Environmental Protection Agency determined

that Lake Hartwell, South Carolina was contaminated with polychlorinated : =

biphenyls (PCBs). From 1977-1981, two to three year old Microgterus

salmoides (1argemouth bass), Ictalurus catus (white catfish), and Morone

chrxéogs/ sp. (white/hybrid bass) were collected at three Lake Hartwell
sample locations (Twelve Mile Creek, Eighteen Mile Creek and Anderson-
ville Island) each spring and an@]yzed for PCB contamination in edible
fish tissue.

Mean concentrationslgf PCBs in largemouth bass, white catfish and
white/hybrid bass composite.sampleé ranged over the four year period

from 6.96 to 23.30 ppm, 2.98 tol58.82 ppm and 4.54 to 11.69 ppm, respec-

e

tively, at Twelve Mile Creek; 0.68 to 2.62 ppm, 0.77 to 8.28 ppm and
2.59 to 6.14 ppm, reSpectivelyQ at Eighteen Mile Cgéekg and 0.15 to 0.67
ppm, 0.35 to 0.78 ppm and 0.94 tOIG;ié bpm, Eespectiye]y, at Andersonville
Island. -

Statjstica]ly significant de¢]fnes in mean PCB concentrations
occurred only in white_catfishlfrom Twelve MiTéJE;eék éﬁd Eighteéﬁ.Mile

Creek and fn thte/hybrid bass from Andersonvi]1e Island since 1977.

N
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INTRODUCTICN

In 1975, the Water Supply Division, South Carolfna Department of
Health and Environmental Control (DHEC) determined that po]ych]orinateﬁ '
bipheny]s.(PCBs) were present in the Norris, South Carolina, finished water
supply. Subsequent to these findings, DHEC and the United States
Environmental Protectioh Agency (EPA) began a series of physicochemical
and biological studies in Pickéns and Anderson counties whichlultimately.
led to the disco?ery that fish?in Lake Hartwell were highly'contaminated

with PCBs. It was further determined that the Sangamo Electric Company,

'Pickens, South Carolina, was the source of the contamination (Anonymous,

19765 Kinney, 1976).

The contamination was caused by.tﬁe discharge of PCBs via Sancamo's
wastewater treatment plant efffuent into Town Creek. The PCBs were
primarily used by Sangamo in their power capacitor 1mprégnation area.

It was from this area that PCBs reached the wastewater treatment ponds.
through drainage ditches anj stormwater run-off,

Since the level of fish tissue (edible flesh) contamination exceeded

 the United States Food and Drug Administration (FDA) recommended safe

tolerance limit of 5.0 parts per million (ppm), a.joihf DHEC and EPA
public health advisofy was.issued on August 13, 1976, which warned the
putlic against eating fish taken ffom Lake Hartwell. The advisory was
révised in November 1876, to include only the Seneca River arm of the
lake above the South Carclina Highway 24 btridce. This adviscry remains
in effect. | |

Cn Auéust 2€, 197€, EPA and DHEC officials met with Sancamo officials
to formylate an imrmediate course cf action for centrolling the PCR

discharge. At this meeting FPA and DHEC learned that Sancarc had alraady
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closed off all areas of the process facility that could cause PCB
centaminaticn.

- Another meeting was held on October 13, 1976, in which EPA and DHEC

directéd_Sangamo to discontinue the use of PCBs and to limit PCB discﬁarge

concentrations to background Tevels found in their raw water intake.

This was to be accomplished by Ndyember 1, 1977. Sangamo discontinued

using PCBs on June 30, 1977, and their presént NPDES permit (#SC0000141)

requires a non-detectable (< 1.0 part per billion) diééharge limit.

In order to monitor PCB fish tissue levels from a pub1ic health
perspective and to detect any trends in tissue levels, DHEC énd EPA
began an intensive fish sampling program in Lake Hartwell in 1976.

Since this program tegan, the fish tissue data have been evaluated on an
annual basis to determine if a public health Eisk continues to exist.
Recent data interpretations have. indicated that the.advisory should
remain in effect as PCB levels in fish tissue continue to exceed the FDA

5.0 ppm 1imit. Although the tissue levels still exceed the 5.0 ppm

limit, the data indicate a downward trend_in the level of contamination.

Since a trend analysis has not been done, the purpose of this report is .

to statistically evaluate the data to determine if and to what extent

trends in PCB fish tissue contamination exist.

Abiie L.
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BACKCRCUMD IMFORMATION

Polychlorinated biphenyls are chemicals that were first developed
in 1929 by Monsanto Company. They are chemically produced by adding
chlcrine atoms to biphenyl molecules and are identified by the percentage

of chlorine added. FQr example, Aroclor 1248, 1254 and 1260 are names

used by Monsanto for.PCB compoynds having 48 peréent, 54 percent and 60
percent chlorine, respectively (Beeton, 1979).

Originally, PCBs were intended for use in sealed environments such
as in capacitors and transformefs and were ideal for this use dqe to
their stability and heat resisting properties. However, because of
their versatility, PCBs had found use in many other products (open
systems) such as carbonless paper, paint, plastics, fire retardants,
etc., to the extent that they became widespread contaminants in the
environment (Buckley, 1575).

The first indication of the prevalence of PCBs in the envircnment

oc:urred in 1966 when scientists reported'that fish in the Baltic Sea
we?e contaminated with PCBs. As a result of this finding, mény new
studies were begun by other sdientists. The results revealed widespread >
PCB contamination of fish, birds and mammals throughout the world (Buckley,
1675). .

In 1969, the public health risks from PCBs becare acutely apparent.
In western Japan, a team of scfentists determined thét an epidemic of
illnesses (later called Yusho Disease) was caused by the consﬁmption of
PCB contaminated rice oil. The illnesses were listed as bronchitfs,
sensory néuropathy, bursitis,'inhibition in growth and abncrmal teeth in

children, picrentaticn cf the entire skin of newtcrn and low birth

L
o

weichts in tabies {Xuratsune, et al., 1972).
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fs a result of these and other scientific findings which documented

n

the ocersistencs and togicity of PCEs to the envircarment and the health

risks to man, Monsanto voluntarily agreed to stop production of PCBs by

1977 and to deplete its stockpiles by May 1978 (Anonymous, 1976€).

By July 2, 1979, the Toxic Substances Control Act (TSCA) prohibited
“all manufacture, processing, distribution in commerce, and use of
PCBs." Exceptions were made nhereby EPA could pernit 1imjted use of

PCBs so long as they were used in a "totally enclosed manner" or in

~other uses if the exposure to humans was termed insignificant (40 CFR,

Federal Register, 1981).




METHODS

Study Deéign

Micropterus salmoides (largemouth bass), Morone chrysops/ sp.

(white bass/hybrid) and Ictalurus catus (white Catfish) were selected

for study because of pheif association with sport and/or commercial R
fisheries and becauée of their.varying migratory and habitat selection .
characteristics. Lafgemouth bass are widely detributed predators and
sport species that undergc seasonal movements from shallow to deép water
and have open-water schooling tendencies in late summer and fall; white
tass/ hybrjds'are schocling pe1agic species with populations highly
concentrated in tributary arms and streams during spawning periods; and

white catfish are benthic omnivores of sport and commercial value,

Collection

During April of each year, 1677-1981, the Scuth Carolina Départment
of Health and Environrental Control, with the assistance of the U.S.
Environmental Protection Agency (Region IV-Ecology Branch) and the S. C.
Dept. of Wildlife and Marine Resources, collected largemouth bass, white
bass/hybrids and white catfish using eTectrofishing.boats, gill nets and
trot lines at three sampling stations in Lake Hartwell (Figure 1).

Annually, attempts were made to collect 24 largemouth bass, 24 white

-bass/hybrids and 24 white catfjsh in the two to three year size classes

of 330-406 mm, 305-508 mm, and 254-356 mm, respectively.
Following collection, individual fish were assigned log numbers and
their weights and lengths were recorded. The fish were then filleted,

individually wragped in aluminum foil, labteled and placed on ice. Llpen

return to the DHEC laboratory,. the samples were frozen until shipment to
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the ZPA, Recion IV,.Sgrvei1]an§e and Analysis Diyision Latoratory in
Athens, Cecrgia. h “ |

Before shipment, all fish were assigned.to composite samples, each
of which was composed of four similarly sized fish of the same species.
OccasionéT]y, twb, three or five individual specimens.were selected for
tompbsite analysis. ~'After the cbmpoSite'samp1es were identified, the
individual fishllog numbérs were grouped on data sheets. The samples

were then placed on ice and delivered by DHEC personnel fo the EPA,

Region IV laboratory.

Analytical

PCB ana]yses.were conducted by the EPA, Region IV, Surveillance and
Analysis Division Laboratory or under EPA contract by the Cooperative
Extension Seryices, Univérsity of Ceorgia, Athens, Ceorgia. Cuality
assurance prograﬁé were eétéb]ish and carried out by the EPA lahoratory. -
Although sampies were analyzed for Aroclor 1260, 1242, and 1254, Aroclor
1254 was found to be the priﬁary contaminant. In this report, trend |
analysis is based on the toté] PCBs found in fish tissue.

The PCB analytical procedure used by the Cooperative Extensive
Service is as follows (BuSh and Sherer, 1980):

“"The pesticide extraction was conducted according to the

FDA'Pesticide Aha]ytica]lManual Method (Section 211.13f,

fish). Approximately 20 am of diced fish was transferred to a

highlspeed blender and 100 gm of anhydrous_Na2504"added to

combine with water and_disihtegrate the sample. The mixture.

was alternately blended and mixed with a spatula until Nazsoﬂ

and sarple were well wixed. Appreximately 150 r1 of 153 ethyl

athar in hexane was added and the mixture blended at high

-7-




S ¢ Zuchnar funnei fitted with glass fiter filter paper inte

“iso-octane for gas chromatographic analysis."

speed for 2 minutes. The ether-hexane was filtered through a

(-
ik

~ . -

a 500 ml suction flask. The residue was reextracted with 2
(ibo ml) portions of 15% ether-hexane, blending 2-minutes each
time. The extracts were filtered and the combined filtrate 7f,§

evaporated to dryness on a,roiary evaporator ( 50°C) af

BT P

reduced pressure. The residue was made up to 10 ml with ethyl
acetate-toluene (75:25) and the fat removed by gel permeation
chromatography (Johnson et. al., AOAC 59:174-189)."

"An automated GPC Auﬁpprep 1001 equipped with a 25 X o
270 mm column containing 40 g of 100 to 200 mesh Bio-Beads
SX-3 was used for clean-up of fish tissue and sediment extracts.
The GPC was operated under the following conditions: eluting

solvent ethyl acetate-toluene (331); sclvent flow rate -

4.5 m1/min; dump time - 1€ min; collection time - 20 min; wash -

time - 10 min,"
"The fracticn containing the extract was concentrated on
a rotary evaporator and made to a volume of 2 or 5 ml with

N -

"Cas liauid chromatographic (GLC) analysis of the non-

ionic chlorinated pesticides and PCBs was conducted with a

Tracor Model 220 Cas Chromatograph which is eguipped with a.
63Ni electron capture detector meeting AOAC 29.018'sensitivity
requirements., Operating conditions used are as foi]ows:
column - 3% 0V-1 on Chromsort W (100-200 mesn); column

temperature - Z00°C; carrier flow rate - 70-8Q cc/ring

detecter temperature - 250°C. Component identity of signi-
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ficant residues was further checked ty CLC under the following
conditicens; 1.5i OV-17, 125% 0V¥-21C on Carcmsert " (10C-200
mesh); column temperature - 200°C; carrier flow rate - 70-80
cc/min; detector temperature - 230°C."

“The Tevels of PCBs and other pesticides were determined
by comparison of peak height‘of sahpTe chromatograms to those
of an analytical standard. The component co-chromatographing
with DDE is ignored. Concentrations of the compoﬂnds-were
1isted as either parts per million (ppm).or parts per billion
(ppb). Al11 concentrations were reported on a whole body, wet

weight.basis."

Trend Analysis

——

In order to determine yearly trends of PCB contamination in fish,
it is imperative that the same size and species of fish be evaluated
each year since different sizes as well as specie§ of fish vary in PCB"
accumulation rates. For this ‘reason, efforts were made to collect 24
fish of the same three species of the same size class eachf&ear. This,
however, proved to be a more qifficult task than first perceived when
the study was designed and implemented. Consequently, sémp1es that

would have enabled analysis of three sets of six composites made up of

four similarly sized specimens of each species, per station, per year

were not obtained. Therefore; the trend analysis in this report some-

times involves Tess than the desired total number of composites. -

At sample staticn SV-535, (Figure 1), largemouth bass were virtually
unavailable in 1979 and 1580, conseauently, a more abundant species in

this pertion of the lake, coosae bass (Micropterus ccosae), was sub-

e
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stituted., Since coosae bass cof a similar age are smaller than largerouth

tass, they cannct te grouped ty-length with larcerouth bass and represent

‘the same year class. Therefore, the size range for these two species

was widened (250-406mm) and they were grouped together in order to
provide some type of trend analysis at SV-535,

The -original Study design called for white bass in the 305 to
356 mm size class. This size class Eange was extended from 305 to
508 mm so that hybrids could be included with the white bass, for it has_
been determined that two-three year old hybrids can reach 508 mm.in |
leigth (Williams, 1982). There were three reasons for this change,
First, during some collections white bass Qere generally unavailable and
were substituted with hybrids. fSeéond, it is suspected that in the
earlier collections, whites and.hybrids may have been mis%dentified
since. their body features are very similar, especially in a 305 to 35€
size class range. Third, since both whites and hytrids are of similar
genetic type anc have similaf feeding and.migratory-habits, it wés

concluded, for }he purpose of this study, that their bioaccumulation

The best way to have conducted this study would have been to look

at 24 individual fish rather than six composites per species at each

rates were similar. ' j
|
i

station. This would have given a definitive PCB value for each fish.
However, due to the magnitude of this study, .it Qas not eccnomically
feasible to analyze individual fish and, therefore, the only a]ternativel
was to analyze composites. The resultant PCB value was viewed to .be |
lrepresentative’of the average concentrations per fish.ih the composite.

Care was taken to classify specimens of similar lenoths and weichts

so that large fish were not mixed with smaller fish., Since there were

!

fcur fish per composite (soretires two, three cr five) and cnly one PCH

 -10-
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value, the lengths and weights. were aVcragéd te correspond to the PC8

valie, These average lengths, weights, and correspending PCB values

were then averaged to represent the annual total average lengths,
weights, and PCB concentrations by station for each species (Tables

1-3).

-11-
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RESULTS AND DISCUSSION

Twelve Mile Creek (SV-107)

Mean concentrations of fota] PCBs during 1977-1981 ranged from 2.98
to 58.82 ppm in white_catfish,'g.QG to 23.30 ppm in largemouth bass énd
4.54 to 11.69 ppm in whffe/hybrjd bass (Table I). A plot of mean PCB
concentration in whité catfish vefsus year of collection (Figure 2)
suggests a downward trend in fiSh tissue contamination during the five
years of sampling. Statistical analyses using analysis of variénce
(ANOVA) (Duncan et al., 1577) show that there is a significant difference
in mean PCBs between the five §amp1ing years (P=.0001). Statistical
analysis using Duncan;s Mu]tipfe Range Test.(Stee] and Torfie, 1960)
shows this difference to be a downward trend from 1977 to 1979. No
significant trend is indicated from 1972 through 1981.

| Visual observation of the plots of mean ?CB concentrations versus
year 6f co]]ection.with the largemouth and white/hybrid bass {(Figure 2)
does not indicate any downward trends except for perhaps the 1980 and
1981 white/hybrid samples. A student's pooled T-Test (Duncan et al.,
1977) shows that the decline bétween 1980 and 1921 is significant
(P=.025). Since the number of composite samples ana]jzed for the;e two
years was similar (7 and 5, respectively), a downward trend in PCB con-

tamination for this species may be indicated.

Eighteen Mile Creek (SV-532)

During 1677-19€1 mean concentrations of total PCBs ranged fror 0.77
to £.23 ppm in white catfish 0.68 to 2.€2 ppm in largemouth bass and

2.5¢ to £.14 ppr in white/hybrid Eass (Tatle 2). A det of mean PCP




Table 1.

Mean concentrations of PCBs in spring (April) collections of
Lake Hartwell Ictalurus catus, Morone chrysops/sp. and Micropterus

salmoides taken from Twelve Mile Creek (SV-107), Pickens County

Species and Year

Number of Fish

Mean Composite

Mean Composte

Range of Total PCBs

Mean Total PCBs(ppm)

_Length Weight of Composites of Composites
Ictalurus catus
(254-356mm)
1977 11(3)* 300 368 ' 47.38-66.76 58.82
1978 5(2) - 288 304 22.58-23.72 23.15
1979 14(3) 313 423 4.85-14.54 8.44
1980 20(5) 304 387 3.78.14.40 7.48
1981 19(5) 304 396 0.92-04.96 2.98 "
Micrupterus salmoides
(330-406mm)
, 1977 8(2) 352 859 7.81-09.20 8.51
o 1978 16 (4) 364 652 1.92-74.54 23.30
[ 1979 17(5) 350 572 2.18-10.13 6.96
1980 7(3) 361 664 5.70-11.80 9.00
1981 20(5) 360 _652 1.88-19.50 8.66
Morone chrysops/sp.
(305-508mm)
1977 20(5) 355 528 8.18-12.93 9.97
1978 20(5) 345 528 1.81-09:86 7.46
1979 24(6) 337 503 2.23-12.83 7.49
1980 25(7) " 329 468 3.83-23.60 11.69
1981 20(5) 321 2.42-06,23 4.54

*Number of composite samples given in parentheses

462
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Figure 2. :
|- -~ Mean concentrations of PCBs in Ictalurus catus, Morone chrysops/sp., and Mpte_m |
i salmoides composites taken from Twelve Mile Creek (SV-107) : o #

: _ (3)* ;
Ictalurus catus . 60 @
(white catfish) R A
‘ PCB 0=
i (ppm) - B
20 }— |
“ i —
(Year) 1977 - 1978 1979 1980 1981
-
_ 6ol (4)
Micropterus salmoides . T
(largemouth bass) L
: _
] 40 |-
1 PCB i -
4 E m -
i (ppm) 20 (22/ 3) )
H _ = : T/}-
} | _ I E
i -
(Year) 1977 1978 1979 1980 1981
. | L @
| -8
: Morone chrysops/sp. 12—
; (white/hybrid bass) |
. | | PCB sl-
: (ppm) i (5)
| 4 I
1 o “Number of fish composites in |
‘ parentheses _ o
Bh **Verticle lines depict standard ' (Year) 1977 1978 1979 1980 1981
deviations of the mean .
_ _




Table 2. Mean concentration of PCBs in spring (April) collections of
Lake Hartwell Ictalurus catus, Morone chrysops/sp. and
Micropterus salmoides taken from Eighteen Mile Creek (SV-532),
Pickens County B )

Species and Year Number of Fish Mean Composite Mean Composite Range of Total PCBs Mean Total PCBs (ppm)

:_Length” Weight of Composites of Composites
Tctalurus catus I
(254-356mm)
1977 23(6)* 295 : 260 3.75~10.93 : : 8.28
1978 : 17(4) 300 310 3.79-11.78 . _ 7.06
1979 24(6) 307 354 0.20-23.50 . . 6.51
1980 22(7) 289 284 1.66-03,40 - 2.38
1981 24(6) 308 326 0.51-01.16 : 0.77
Micropterus salmoides
(330-406mm)
U 1977 20(5) 355 591 0.79-1.75 1.28
L 1978 ’ 7(2) 350 580 0.64-1.75 1.20
1979 20(6) 343 - 479 1.71-3.78 2.62
1980 9(3) 365 568 ) 0.38-0.85 _ ' 0.68
1981 ' 8(2) : 338 510 0.76-1,08 0.92
Morone chrysops/sp.
(305-508mm)
1977 14 (4) 384 733 5.13-05,77 - 5.33
1978 28(7) 359 711 2.30~22.02 6.14
1979 20(5) 334 464 1.99-10.33 : 4,25
1980 28(7) 373 753 1.95-06,70 3.87

1981 23(6) " 320 432 : 0.83-05.12 2.59

*Number of composite samples given in parentheses
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cencentrations in white catfish versus yeaf (Figqure 3) indicates a
siriiar trend as §een at SV-107. The ANOVA shows a significant .
difference between'yeafs (ﬁ=;0263) although not as great as SV-107
(P=.0001). The Duncan's Multiple Range Test shows a significant down-
ward trend from 1977 as compéred td 1980 and 1981 and a significant
downward trend between 1980_and71981. |

The plot for white/hybrid béss (Figure 3) indicates a slight down-
ward trend but the ANOVA showed no significant difference betwéen years
(P=.566). The largemouth bass plot (Figure 3) shows PCB values

fluctuating in an up and down manner, therefore, no trend is indicated.

Andersonville Island (SV-535)

Mean concentrations of total PCBs during 1977-1981 ranged from 0.35
to 0.78 ppm for white catfish, 0.15 to 0.67 ppm for 1argem6uth/ coosae
bass and 0.94 to 6.12 ppm for white/hybrid bass (Table 3). A plot of
mean PCB concentrations in whité/hybrid bass versus year indicétes i
downward trend (Figure 4). The ANOVA iﬁdicates a significant difference
between sampling yeérs (P=.0001). However, the Duncan's Multiple Range
Test indicates this differencexon]y separates 1977 from the rgst.' Years
1978 to 1981 show no significant diffefence and, thérefore, no apparent
downward trend since 1978, |

The plots for the.whitejcatfish and Targemouth/coosae bass (Figure
4) show on]y_moderate declines over the sampling years, therefore,lno
significant trend is indicated. The important consideration at this
station is that the PCB concentrations in both the largemouth/ coosae

bass and white catfish have been less than 1.25 ppm since sampling began

in 1977. Since composites of four fish are being analyzed and not

~-16-
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Figure 3.

Mean concentrations of PCBsin Ictalurus catus, Morone chryaops/sp and Mlcropterus o
salmoides composltes taken from Eighteen Mile Creek (SV-532) .~ ~ '

‘lctalurus catus
(white cattish)

- PCB
(ppm)

Micropterus saimoides
(largemouth bass)

PCB
(Ppm)

Morone chrysops/sp.
(white/hybrid bass)

PCB
(ppm)

*‘Number of tish composites in
parentheses

**Verticle lines depict standard

deviations of the mean
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Table 3. Mean concentrations of PCBs in spring (April) collections of

Lake Hartwell Ictalurus catus, Morone chrysops/sp. and
Micropterus salmoides/coosae taken from Andersonville Island (SV-535),

Anderson County

‘Species and Year

Number of Fish Mean Composite

Mean Composite

Range of Total PCBs

Mean Total of PCBs (ppm)

5 Number of composite samples given in parentheses

. Length Weight of Composites of Composites
Iclaturus catus
; (254-356mm)
: 1977 28(7)* 294 269 0.60 -~ 1.33 0.78
; 1978 24(6) 298 292 0.00 0.87 0.43
; 1979 17(4) 300 274 0.22 0.54 0.37
! 1980 19(5) 285 253 0.30 0.41 0.35
: 1981 14 (4) 309 329 0.36 - 0.71. 0.51
Micropterus salmoides/coosae
. (250-406mm).
| 1977 25(7) (salmoides) .270 430 0.41 0.92 0.60
™ 1978 23(6) (salmoides) 284 312 0.13 - 2.07. 0.59
: 1979 22(5) (coosae) - 302 356 0.11 - 2.46 0.67
1980 23(6) (coosae) 279 261 0.00 - 0.30 0.30
1981 24(7) (salmoides 307 372 0.11 - 0.20 0.15
and coosae)
Moronc chrysops/sp.
(305-508mm)
1977 26(7) 420 1058 4.08 - 8.27 6.12
: 1978 11(4) © 385 803 1.26 - 4.13 2,73
f 1979 23(6) 405 950 0.57 - 4.17 2.23
1980 22(6) 391 863 0.87 - 5.90 2.26
1981 -25(7)° 359 609 0.35 - 2.16 0.94



Figure 4.

Mean concentrations of PCBs in Ictalurus catus, Morone chrysops/sp., and Micropterus
salmoides /coosae composites taken from Andersonville Island (SV-535)

24
lctalurus catus
(white catfish)
PCB
~ (ppm) 1l
(Year) 1977 1978 1979 1980 1981
Micropterus salmoides/
coosae L (5)'
(largemouth/coosae base) _ -
(6)
PCB
(ppm) ‘
L= (7) | |
_ [ ——] (6) _
o . B Q)
(Year) 1977 1978 1979 1980 1981
Morone chrysops/sp. —
_ ‘white/hybrid bass) o sl- (N
PCB
B
(ppm) e
|
2+
_
*Number ot tish compbsités in

parentheses

**Verticle lines depict standard (Year) 1977 1978 1979 1980 1981

deviations of the mean




LT R 8 ) 8 e e P e

LY, ..'-” 830w

P N

individual fisn, a total composite PCB value of less than 1.25 ppm is _'
necessary to assure that no single fish has a PC2 level above the FDA

recommended safe tolerance 1imit_of 5.0 ppm.
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CONCLUS IOMS

Since 1977, there has been a reduction in PCB contamination of two

to three year size class white catfish (254~356 mm) in Twelve Miie Creek

(Sv-107) a._nd Eighteen Mile Creek (SV-532) of Lake Hartwell. It is also
conc]uded'that there:haé been a PCB reduction in two to three year size
class white/hybrid bass from Andersonville Island (SV-535). Only the
white catfish from SV-107 indicate a significant dowﬁward trend over
consecutive years (1977-1979). The white catfish from SV-532 showed a
significant yearly decline between 1977 as compared to 1980 and 1981 and
a significant decline betwéen 1980 and 1961. The white/ hybrid.bass from
SV-535 showed a significant reduction only between 1977 and 1978, Since
there were PCB declines at all stations between 1977 and other years, it
appears that steps taken in late 1976 to coﬁtrol and/or eliminate PCB
discharges to Lake Hartwell had an immediate efféct on PCB reduction in

fish flesh.
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RECCMMENDATIONS

It is recbmmended that the present ;dvisory égainst eating fish
taken from_Lake Hartwell in the Seneca River arm of thg lake above U.S.
Highway 24 remain in effect. Although the PCB contamination level in
two to three year size class largemouth bass, white catfish and white/- =~ 'ﬁg
hybrid bass has declined since'i977, there is insufficient evidence to |
conclude that fish are safe to eaf. Bgfore the advisory is lifted,
composite (four fish) PCB vé]ues should consistently fall below the 1.25
ppm level in order to assure that individual fish do not exceed the safe
tolerance limit of.S;O ppm, or untii ii can be shown; by individual fish
analyses, that PCBs are evenly distributéd among same size class fish,
This would indicate that no'one fish is likely to exceed the Safe toler-
ance limit when the composife PCB value fs léss_than 5.0 ppm.

In addition, there is fnsufficiént'infohmatioﬁ available on the

level of PCB contamination of larger fish. Since larger fish have

~greater PCB burdens, they need to be adeavately sarpled tefore con-

sidering lifting an advisory based on twofto three year old fish. F
However, this may not be a great concern if considerations are given to

the probabilities éssociated with a fishennan catching and eating a

larger, more highly contaminated fish. Based on recent creel survey

data from Lake Hartwell, the average size, most frequently caught large-

mouth bass and catfish are in the two to three year size class (personal
communication, Bill Williams). Therefore, it is possible that even-

though larger fish may contéin PCB levels exceeding 5.0 ppm, there would

te a Tow probability associated with fishermen catching and eating one

cf these fish.
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fish for PCB Contamination, the fo]lowing are reccrmended.

With respect to the cngoing monitoring program of Lake Hartwell

Discontinue, as a regular monitoring station, the Andersonville
IsTand (SV-535) 1Qcatfon and insert a new station Martin . . ' i
Creek, between Eightéen Mile Creek (SV-532) and Twelve Mile

Creek (SV4107);' This would give a betfer delineation of the

hiéh]y contaninéted areas under the pnesenf advisor} and could

help establish new boundaries for an updated advisory in the

future. Since the.Andersonville Island area has reduced PCB

levels, éighteen Milé Creek should adequately serve as the

lower monitoring station in the lake.

In additon to collecting two to three year size class white

catfish, largemouth bass and white/hybrid bass, collect size

classes that will represent older fish. Although the contamin-

ation Tevei of PCBs in two to three year size class fish was

'1es$‘in 1981 comparéd to 1977, it is suspected that PCB levels

may continue to rise in this size class fish as they become

older. -This new sampling scheme should pnovide the necessary
dnta for 1ifting or making advféory revisions in the future.
If the PCB value of less than 1.25 ppm-is not viewed as the
safe 1imit fon composites (four fish) but rather the less than

5.0 ppm value, then the collection and PCB analysis of indivi-

~ dual fish should be conducted to determine if PCB levels are

evenly distributed among f{sh of the same size class.
Focus sampling efforts in the Martin Creek and Eighteen Mile
Creek areas of Lake Hartwell where the greatest potential

exists for modifications in the advisory. It is evident from




the data that a PCE gradient in fish tissue exists in the 1ake
with ccncentraifcns:increasing in a direction going up-lake
from Eighteen Mile Creek. It is afso evident that the gradient
is relatively stable. Thereforé, conditions will haQe'to
improve to acceptab]é 1evé1s in Eighteen Mile Creek before it

is possible for similar’ improvements to occur in Twelve Mile

” Creek. As conditions improve, sampling locations should then

be incrementally moved upwards into the Twelve Mile Creek area

until the advisory can be lifted for all of Lake Hartwell.
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